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1 DETAILED ACTION 

2 
3 

4 The Art Unit location of your application in the USPTO has changed. To aid in 

5 correlating any papers for this application, all further correspondence regarding this 

6 application should be directed to Art Unit 2615. 
7 

8 
9 

1 0 Specification 

1 1 Claim 1 is objected to because of the following informalities: the claim refers to 

12 "an exteme value", which should most likely read "an extreme value". Appropriate 

13 correction is required. 
14 

15 

1 6 Claim Rejections - 35 USC § 102 

17 The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

18 form the basis for the rejections under this section made in this Office action: 

19 A person shall be entitled to a patent unless - 

20 (b) the invention was patented or described in a printed publication in this or a foreign country or in public 

21 use or on sale in this country, more than one year prior to the date of application for patent in the United 

22 States. 
23 

24 Claims 1-2, 5-8, 11-12, 15-23 are rejected under 35 U.S.C. 102(b) as being 

25 anticipated by Nakazawa (US 6069961 ). 
26 



Application/Control Number: 10/808,941 Page 3 

Art Unit: 2615 



1 Regarding claim 1 , Nakazawa discloses a method for determining the direction of 

2 incidence of an incoming audio signal from an acoustic source to a directional 

3 microphone system, having at least two microphones, comprising the steps of: 

4 detecting said incoming audio signal with said at least two microphones (figure 

5 3A, items 1a-7b) and, in each of said at least two microphones, producing an output 

6 microphone signal therefrom (figure 4, signal from items 1a-7b); 

7 generating at least two phase-shifted directional microphone signals (from items 



8 1 1 a) by phase shifting (subtractor 1 1 a shifts negative signal 1 80 degrees) at least one 

9 output microphone signal relative to another output microphone signal and combining 

10 the respective phase shifted output microphone signals with respective weightings 

1 1 (subtracters 11a weight one signal as positive one, the other minus one), the respective 

12 weightings defining a direction-dependent sensitivity distribution, having a minimum in 

13 one direction, for the respective directional microphone signals (figure 1 B); 



14 assessing each of said directional microphone signals with respect to a quantity 

15 that indicates an influence, on the respective directional microphone signal, by the 

1 6 associated direction-dependent sensitivity distribution (11c); and 

17 comparing the respective quantities of the respective directional microphone 

18 signals with each other (20 finds minimum) to identify a quantity having an extreme 

1 9 value (minimum from 1 1 d), and determining the direction of incidence of said incoming 

20 audio signal as being the direction at which the minimum of the direction-dependent 

21 sensitivity distribution for the directional microphone signal having said extreme value is 

22 located (direction is in direction of minimum). 
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1 

2 Regarding claim 2, Nakazawa discloses comprising employing energy (items 1 1 b 

3 and 1 1 c represent a measure of the energy in the signal) in the respective directional 

4 microphone signals as said quantity, and determining the direction of the minimum of 

5 the direction-dependent sensitivity distribution having the least energy as being said 

6 direction of incidence. 
7 

8 Regarding claim 5, Nakazawa discloses comprising setting the respective 

9 weightings to minimize the sensitivity of the directional microphone system for a signal 

10 source located in a selected direction with respect to the directional microphone system 

1 1 (weightings are set so minimum level is found in selected direction). 
12 

13 Regarding claim 6, Nakazawa discloses comprising selecting said weighting to 

14 embody an effect of an acoustic environment in which said directional microphone 

15 system is being used (weighting embodies all acoustic effects). 
16 

17 Regarding claim 7, Nakazawa discloses comprising determining the respective 

18 weightings by measuring the sensitivity of the directional microphone system at a head 

19 or a head simulation (figure 1 shows measured sensitivity from microphones which are 

20 inherently simulations of human hearing, or head simulations). 
21 
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1 Regarding claim 8, Nakazawa discloses wherein each of said microphone 

2 signals has an amplitude and a phase, and comprising employing a weighting having an 

3 amplitude factor and a phase factor for correcting at least one of the amplitude or the 

4 phase of at least one of said microphone signals (weighting includes amplification factor 

5 of figure 1). 
6 



7 Regarding claim 1 1 , Nakazawa discloses comprising generating said directional 

8 microphone signals substantially simultaneously (all done simultaneously). 
9 

10 Regarding claim 12, Nakazawa discloses comprising varying the respective 



1 1 weightings for two or more of said directional microphone signals to successively 

12 produce respective directional microphone signals having direction-dependent 

1 3 sensitivity distributions (weightings vary due to angle of bisector). 
14 



15 Regarding claim 15, Nakazawa discloses comprising weighting the respective 

16 microphone signals from the microphones in said directional microphone system in 

17 pairs to produce said directional microphone signal (1a-7a paired with 1b-7b). 
18 

19 Regarding claim 16, Nakazawa discloses wherein said incoming audio signal is a 

20 first incoming audio signal from a first source, and comprising detecting a second 

21 incoming audio signal from a second signal source with said microphones in said 

22 directional microphone system, and determining the direction of incidence of said 
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1 second incoming audio signal from said quantity (first and second signals evaluated 

2 consecutively). 
3 

4 Regarding claim 17, Nakazawa discloses comprising assessing said quantities 

5 for said first and second incoming audio signals in a same frequency band by 

6 correlation (frequency band lower than LPF is used, highly correlated signals give lower 

7 value from subtractor). 
8 

9 Regarding claim 18, Nakazawa discloses comprising assessing said first and 

10 second incoming audio signals by correlation according to an echo relationship 

1 1 (peak/hold treats echoes similarly). 
12 

13 Regarding claim 19, Nakazawa discloses comprising assessing said quantities 

14 for said first and second incoming audio signals in respectively different frequency 

15 bands by correlation (each frequency band lower than LPF is used, highly correlated 

1 6 signals give lower value from subtractor). 
17 

18 Regarding claim 20, Nakazawa discloses comprising assessing said first and 

19 second incoming audio signals by correlation according to an echo relationship 

20 (peak/hold treats echoes similarly). 
21 
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1 Regarding claim 21 , Nakazawa discloses comprising experimentally determining 

2 the direction of the minimum of each direction-dependent sensitivity distribution using 

3 an experimental signal source with said directional microphone system (figures 1, 2, 

4 and 3 contain experimental signal sources). 
5 



6 Regarding claim 22, Nakazawa discloses comprising determining the direction of 

7 the minimum of the direction-dependent sensitivity distribution by calculation with 

8 measured transfer functions (figure 2A). 
9 

1 0 Regarding claim 23, Nakazawa discloses an apparatus for determining a 

1 1 direction of incidence of an incoming audio signal comprising: 

12 a directional microphone system having at least two microphones (figure 3A, 

13 items 1a-7b) for detecting said incoming audio signal, each of said at least two 

14 microphones generating a microphone signal therefrom (figure 4, signal from items 1a- 

15 7b); 

1 6 a phase-shifter (subtractor 1 1 a shifts negative signal 1 80 degrees) that phase- 

17 shifts at least one microphone signal of said system relative to another microphone 

1 8 signal of said system; 

19 weighting units for respectively weighting said microphone signals (subtracters 

20 11a weight one signal as positive one, the other minus one) for producing at least two 

21 directional microphone signals (from items 11a), the respective weightings defining a 
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1 direction-dependent sensitivity distribution for each of said directional microphone 

2 signals (figure 1B); 

3 an assessment unit for assessing the respective directional microphone signals 

4 with respect to a quantity representing an influence of the direction-dependent 

5 sensitivity distribution on the directional microphone signal (11c); and 

6 a determination unit that identifies one of said directional microphone signals 



7 having an extreme value (20 finds minimum) of said quantity compared to the other 

8 directional microphone signals, and for determining the direction of incidence of said 

9 incoming audio signal as being a direction in which a minimum of the direction- 

10 dependent sensitivity distribution of said one of said directional microphone signals is 

1 1 located (direction is in direction of minimum). 
12 

13 



1 4 Claim Rejections - 35 USC § 103 

1 5 The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

16 obviousness rejections set forth in this Office action: 

17 (a) A patent may not be obtained though the invention is not identically disclosed or described as set 

1 8 forth in section 102 of this title, if the differences between the subject matter sought to be patented and 

1 9 the prior art are such that the subject matter as a whole would have been obvious at the time the 

20 invention was made to a person having ordinary skill in the art to which said subject matter pertains. 

21 Patentability shall not be negatived by the manner in which the invention was made. 
22 

23 Claims 3-4, and 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable 

24 over Nakazawa (US 6069961 ). 



25 



Application/Control Number: 10/808,941 Page 9 

Art Unit: 2615 

1 Regarding claim 3, Although Nakazawa does not expressly disclose employing a 

2 reciprocal of energy, using such is an equivalent variation. Nakazawa looks for a 

3 minimum energy which is associated with the maximum probability of being the correct 

4 direction. It would have been equivalent to look for a maximum of a reciprocal of the 

5 energy to be associated with the maximum probability. Therefore it would have been 

6 obvious to further comprise employing a reciprocal of energy of the respective 

7 directional microphone signals as said quantity, said reciprocal of said energy 

8 representing a probability that the direction of the minimum of the direction-dependent 

9 sensitivity distribution of the directional microphone signal associated with the reciprocal 
10 is said direction of incidence. 

11 

12 Regarding claim 4, Nakazawa discloses comprising combining the respective 

1 3 probabilities of the directional microphone signals to form a direction-resolved 

14 probability distribution, and determining the direction of incidence of said incoming audio 

15 signal from said probability distribution (chooses minimum signal which is maximum 

16 probability). 
17 

18 Regarding claim 9, although Nakazawa does not expressly disclose storing said 

19 weighting as a frequency-dependent characteristic, it would have been obvious to do 

20 such. The motivation to do so would have been to allow for unit 20 to store information 

21 on the microphone array, such as that of figure 2A, for direction or filter coefficient 

22 calculations. Therefore at the time of invention, it would have been obvious to one of 
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1 ordinary skill in the art to further comprise storing said weighting as a frequency- 

2 dependent characteristic. 
3 

4 Regarding claim 10, although Nakazawa does not expressly disclose comprising 

5 reading the respective weightings from a memory, it would have been obvious to do 

6 such. The motivation to do so would have been to allow for reconfigurable weights and 

7 reuse of components such as adders, thereby reducing costs and size. Therefore at the 

8 time of invention, it would have been obvious to one of ordinary skill in the art to further 

9 comprise reading the respective weightings from a memory. 
10 

11 



1 2 Claims 1 3-1 4, and 24-27 rejected under 35 U.S.C. 1 03(a) as being unpatentable 

13 over Nakazawa (US 6069961 ) in view of Elko et al. (US 6584203 B2). 
14 

1 5 Regarding claim 1 3, Nakazawa does not disclose subband analysis. 

16 Elko discloses wherein each of the microphone signals has a frequency range, 

17 and comprising subdividing each frequency range into a plurality of frequency bands 

18 (figure 8, items 820 and 822), each having a microphone signal component therein, and 

19 using said microphone signal components as said microphone signals (from 816). 

20 At the time of the invention it would have been obvious to a person of ordinary 

21 skill in the art to use the subband analysis of Elko in the system of Nakazawa. The 

22 motivation for doing so would have been better model the transfer functions of the 
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1 microphones and better isolate desired sound sources. Therefore, it would have been 

2 obvious to combine Elko with Nakazawa to obtain the invention as specified in claim 13. 
3 

4 Regarding claim 14, Nakazawa discloses comprising assessing the respective 

5 quantities of the respective directional microphone signals in at least two of said 

6 frequency bands (each of the bands is used via 824). 
7 

8 

9 Regarding claim 24, Nakazawa does not expressly disclose subband processing. 

10 Elko discloses comprising, for each of the microphones, a filter bank (figure 8, 

1 1 items 820,822) connected thereto for subdividing the microphone signal from the 

1 2 microphone signal connected thereto into a plurality of frequency bands each frequency 

13 band having an output at which a signal component of the microphone signal in that 

14 frequency band is present, with respective outputs of the respective filter banks in the 

15 same frequency band being connected in pairs to weighting units (806-816), said 

1 6 weighting unit comprising at least one of an amplitude unit (81 4) for varying an 

1 7 amplitude of the signal component and a phase unit (806) for shifting the phase of the 

18 signal component. 

1 9 At the time of the invention it would have been obvious to a person of ordinary 

20 skill in the art to use the subband analysis of Elko in the system of Nakazawa. The 

21 motivation for doing so would have been better model the transfer functions of the 
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1 microphones and better isolate desired sound sources. Therefore, it would have been 

2 obvious to combine Elko with Nakazawa to obtain the invention as specified in claim 24. 
3 

4 Regarding claim 25, Elko discloses wherein said weighting unit comprises both 

5 said amplitude units (814) and said phase units (806), and wherein said amplitude units 

6 and said phase unit operate jointly on each signal component. 
7 

8 Regarding claim 26, Elko discloses wherein an assessment unit comprises a 

9 plurality of assessment subunits (multiple LPF 81 8 as mentioned in summary and claim 

10 10) respectively operating in different ones of said frequency bands for assessing said 

1 1 quantity in the different frequency bands, and an analysis unit connected to said 

12 assessment subunits for generating, from the assessment of the quantities in the 

13 respectively different frequency bands, an acoustic environment analysis result (Yout(t) 

14 for each band). 
15 

16 Regarding claim 27, Elko discloses wherein said analysis result generates said 

17 acoustic environment analysis result by a correlation analysis of a time response in the 

18 different frequency bands (difference signal represents correlation). 
19 

20 

21 Response to Arguments 
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1 Applicant's arguments filed March 10 th , 2008 have been fully considered but they 

2 are not persuasive. 

3 Regarding applicants arguments regarding weightings, it is the examiner's 

4 position that the directional characteristics shown in figure 1 of the Nakazawa reference 

5 are "direction-dependent sensitively distributions", displaying the sensitivity to sound in 

6 a given direction. The weightings given by the subtractors 11a and the choice of 

7 microphone inputs define the pattern. Applicant in general argues points about the 

8 weightings that are claimed to belong to the direction-dependent sensitively distribution, 

9 not the weightings. As noted above the distributions are dependent on direction and 
1 0 have minimums as shown at angle zero in figure 1 B. 

11 
12 



1 3 Conclusion 

14 THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

15 policy as set forth in 37 CFR 1.136(a). 

1 6 A shortened statutory period for reply to this final action is set to expire THREE 

1 7 MONTHS from the mailing date of this action. In the event a first reply is filed within 

18 TWO MONTHS of the mailing date of this final action and the advisory action is not 

19 mailed until after the end of the THREE-MONTH shortened statutory period, then the 

20 shortened statutory period will expire on the date the advisory action is mailed, and any 

21 extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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1 the advisory action. In no event, however, will the statutory period for reply expire later 

2 than SIX MONTHS from the mailing date of this final action. 
3 

4 Any inquiry concerning this communication or earlier communications from the 

5 examiner should be directed to Douglas Suthers whose telephone number is (571 )272- 

6 0563. The examiner can normally be reached on 8am - 5pm. 

7 If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

8 supervisor, Vivian Chin can be reached on (571 )272-7848. The fax phone number for 

9 the organization where this application or proceeding is assigned is 571-273-8300. 

10 Information regarding the status of an application may be obtained from the 

11 Patent Application Information Retrieval (PAIR) system. Status information for 

12 published applications may be obtained from either Private PAIR or Public PAIR. 

13 Status information for unpublished applications is available through Private PAIR only. 

14 For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

15 you have questions on access to the Private PAIR system, contact the Electronic 

1 6 Business Center (EBC) at 866-21 7-91 97 (toll-free). If you would like assistance from a 

17 USPTO Customer Service Representative or access to the automated information 

1 8 system, call 800-786-91 99 (IN USA OR CANADA) or 571 -272-1 000. 
19 

20 /Douglas Suthers/ 

21 Examiner, Art Unit 261 5 
22 

23 /Vivian Chin/ 

24 Supervisory Patent Examiner, Art Unit 2615 



